INTRODUCTION r

I
Standard e l e c t r o n -i m p a c t broadening t h e o r i e s p r e d i c t t h e same S t a r k w i d t h s f o r s p e c t r a l l i n e s w i t h i n a g i v e n m u l t i p l e t whose wavelengths a r e n e a r l y t h e same. D i f f e r e n c e s i n t h e measured w i d t h s of l i n e s belonging t o t h e same m u l t i p l e t a r e g e n e r a l l y assumed a s being d u e t o o p t i c a l d e p t h problems ( 3 1 4 ) . However, t h e t h e o r e t i c a l l y p r e d i c t e d p r o p e r t y of t h e l i n e w i d t h s i s n o t v e r i f i e d f o r Ar I1
l i n e s measured by Behringer and Thoma (') who observed s t r o n g v a r i a t i o n (N 50%) 2 w i t h i n t h e 4 s P -4p1 2~ m u l t i g l e t , One of u s (6) r e p o r t e d r e c e n t l y a d i f f e r e n c e o f 22% of t h e w i d t h s of t h e A 1 I resonance 2 d o u b l e t 4 s S1/2 -3p
, 112
( A = 3961.5
; 3944 A ) . The l i n e s were e m i t t e d by aA11(CH3)3 -seeded shock-heated argon plasma. A t a t e m p e r a t u r e of T =9670K and a n e l e c t r o n d e n s i t y of Ne = 1.42 xloi7 cmV3 t h e ( f u l l ) s t a r k w i d t h s ( a f t e r c o r r e ct i o n s f o r i n s t r u m e n t a l , Doppler and n e u t r a l g a s broadening, and s e l f -a b s o r p t i o n a s s uming homogeneous plasma) were found t o b e 2~ = 0.61 ( * 1 3 % ) and 0.50
f o r t h e l i n e s X = 3961.5
and 3944 r e sp e c t i v e l y . F i g . 1 shows t h e d e n s i t o m e t e r r e c o r d i n g s of t h e two l i n e s and t h e d e n s it y p r o f i l e s o b t a i n e d a f t e r a p p l y i n g a l e a s t s q u a r e smoothing procedure by F o u r i e r t r a n s f o r m . The d e n s i t y p r o f i l e s were conv e r t e d i n t o i n t e n s i t y d i s t r i b u t i o n s . F i n a l l y t h e above mentioned c o r r e c t i o n s were a p p l i e d l e a d i n g t o d i f f e r e n t h a l fwidths. Very r e c e n t l y , Randigs and Kusch ( 7 ) r e p o r t e d measurement of t h e same l i n e s . They found w i t h i n t h e e x p e r i m e n t a l u n c e r t a i n t y t h e same S t a r k w i d t h f o r t h e two l i n e s . They p a r t i c u l a r l y mentioned t h a t " t h e e x p e r i m e n t a l r e s u l t s . .
. approa c h e t h e t h e o r e t i c a l v a l u e i f s e l f -a b s o r pt i o n c o n t r i b u t i o n s a r e t a k e n i n t o account". T h i s i s i n c o n t r a d i c t i o n t o t h e r e s u l t s of ( 6 )
where s e l f -a b s o r p t i o n was accounted f o r assuming a homogeneous plasma. However, a shock-heated plasma i s surrounded by a narrow b u t v e r y i n h~n ogeneous r e g i o n . Thus, i t i s s t i l l p o s s i b l e t h a t d i f f e r e n c e s i n t h e h a l fwidths a r e caused by t h e o u t e r inhomogeneous zones n e a r t h e w a l l s .
PLASMA MODEL
Owing to l a c k of any r e l i a b l e experimen-
a n c e from w a l l ) :
where T,= 9670 K i s t h e t e m p e r a t u r e i n t h e c o r e of t h e plasma. Knowing t h e e x p e r i m e n t a l l y determined v a l u e s o f e l e c t r o n d e n s i t y N = 1 . 4 2~1 0~~c m -~, 
e, t h e d e n s i t y of e x c i t e d A 1 I atoms NA1
t h e t o t a l p r e s s u r e p = 4
.5 Atm, and t h e s e e d i n g r a t i o , it i s p o s s i b l e t o c a l c u l a t e from t h e e q u i l i b r i u m r e l a t i o n s t h e r e l ev a n t d e n s i t i e s a s a f u n c t i o n of x.
For t h e numerical c a l c u l a t i o n , a n e l e v e nl a y e r model i s adopted. Across each l a y e r , t e m p e r a t u r e and d e n s i t y a r e assumed t o b e c o n s t a n t .
LINE PROFILE CALCULATIONS
For t h e e l e v e n -l a y e r model we have solved t h e r a d i a t i v e t r a n s f e r e q u a t i o n f o r t h e i n t e n s i t y I (AX,x) a s a f u n c t i o n of wavelength Ah and d i s t a n c e x ( i . e . a s a f u n c t i o n of l a y e r ) :
The c o e f f i c i e n t s E (Ah,x) and k(AX,x) a r e g i v e n i n t h e wavelength s c a l e by ae-
. .
. (l-e-AE/kT) (u = upper, %= lower l e v e l , A r E i n s t e i n c o e f f i c i e n t u+R, f = o s c i l l a t o r s t r e n g t h R+u, A E = EU -E L ) . The l i n e p r o f i l e has been approximated by a L o r e n t z i a n shape 1 
RESULTS
The e s s e n t i a l r e s u l t s a r e summarized i n F i g s . 2-3. F i g . 2 shows how t h e r e s u l t a n t p r o f i l e s change a s a f u n c t i o n of A. For A= o (homogeneous l a y e r ) t h e l i n e p r o f i l e i s symmetric. With i n c r e a s i n g A t h e i n t e n s i - Fig.3 shows t h e e f f e c t i v e ( f u l l l h a l f width 2 w~ and t h e e f f e c t i v e s h i f t d A of t h e r e s u l t a n t p r o f i l e s a s a f u n c t i o n of A .
Although t h e two s u b -l e v e l s of t h e ground s t a t e a r e d i f f e r e n t l y p o p u l a t e d , w i d t h and s h i f t v a r y f o r b o t h resonance l i n e s i n z x a c t l y t h e same manner w i t h A.
Under 
A X~X )
t h a t a n inhomogeneous plasma r e g i o n d o e s n o t i n t r o d u c e d i f f e r e n c e s i n t h e width and s h i f t w i t h i n t h e f r a m o f t h e model and t h e chosen parameter v a r i a t i o n s .
